MHUHHUCTEPCTBO INPOCBEIEHUSI POCCUHCKOHN ®EJEPALINU
MunucreperBo 0OpasoBanus u Hayku Pecny6ianku TarapeTan
MKY «Oraen obpasosanus UcnoinuresHoro koMutera MaMabIIcKOro MYHHIHIATLHOTO
paiiona PecniyGnuku Tarapcrany
MBOYVY «¥Ycanunckas COLL»

PACCMOTPEHO COI'’NTACOBAHO YTBEPXIEHO
pyk. IIMO 3amecTutens jupekTopa 1o YP Zlnpcmo
Coecn A8 WW LA \57 .U
[Tpor IOVKOJ] Nol ' y ﬁpﬁxaz No64
0T "28" 08.2023 . N QRSSH08.2023 1.
PABOYASA ITPOI'PAMMA

(1D 4062060)

yueOHoro npeamera «®usuka. ba3oBblii ypoBeHb»

JUTst o0yuaromuxcs 7-9 kiaccoB

Cocrasun:
yuuTenb ¢pusukm LWangbimos H.A.

Ycanu,



INOACHUTEJIBHASA 3AIINCKA

[IporpamMa no ¢u3MKe Ha YpPOBHE OCHOBHOIO 0OLIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOXEHUI W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENwu mpenojaBaHus y4eOHOTO
npeamera «Pu3nukay.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHONH oOcHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHHUs.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesicHHe y4yeOHOro mMaTepuaia 1o rojam
oOyueHust (1o Kjaccam), HpeAjsaraeT IPUMEPHYIO IOCIEAOBAaTEIbHOCTh HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMXCsl.

[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3JIaHMM paboyeil mporpamMMsl 1o y4eOHOMY IIpeIMETY.

OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUecKue 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouosoruelt, actpoHOMHUe M GU3NIECKOi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, NPEAOCTaBIseT HaubOosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOIO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

OpHa M3 MIaBHBIX 3aJa4 (U3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH W HWHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOIAracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAaMOTHOCTBD:

®HAYYHO OOBSCHSTH SIBJICHUS;

®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOTO MCCIIEA0BAHNUS;

®HTEPIIPETUPOBATh JAHHBIE U HCIIOJIb30BATh Hay4HbIE JOKa3aTeNbCcTBa IS
MIOJIyYEHUS BBIBOJIOB.

[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHHI B
Konuenmuu npenogaBanus ydyebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUsAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyyenus pu3nKku:

® IpHOOPETEHNE HHTEPECA U CTPEMIIEHHS 00yUarOIINXCA K HAYYHOMY U3yUYEHUIO TPUPOJIbI,

pa3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAyyHOM METO/A€ TO3HaHUS U  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

¢ popmMHpoBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3yuyeHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e hopMupoOBaHHUE TNPEICTABICHUN O POIM (U3MKHU AT PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccuoHalIbHON
JEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOArOTOBKA K JajibHEHIIEMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.



JlocTikeHre STUX Leneld nporpaMMbl M0 (HU3MKE HAa YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus 00eCIIeUYnBaCTCS PEIICHUEM CIISAYIOINX 3a1aY:
® IPUOOPETEHNE 3HAHUI O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHMUYECKHUX, TETIOBBIX,
AJNIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;
e IPUOOpPETEHNE YMEHHUH ONUCHIBAaTH U OOBSACHATH  (PU3MUECKUE  SBICHHUA C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;
® OCBOCHHE METOJIOB PEUICHHUS NPOCTEHIIMX pacy€THBIX 3a7ad C HCIHOJIb30BAHUEM
(bU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;
® pa3BUTHE YMCHHI HAOIIOAATH MPUPOHBIC SIBIICHUS U BBITIOIHSATH OIBITHI, 1a00paTOPHBIC
paboThl M SKCIEPUMEHTAIbHBIC HMCCIECIOBAHUS C HCIOJIB30BAHHEM H3MEPHUTEIbHBIX
puOOPOB;
eocBOeHHE NPUEMOB pPabOTHl ¢ HH(pOpMaIHel (U3NIECKOTO COIEPKAHMs, BKIOYas
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHaIU3 W KPUTHUECKOE
OlLICHUBaHKE WHPOPMALINY;
© 3HAKOMCTBO CO cepamu mpo(hecCHOHATLHON NeATSIIEHOCTH, CBA3aHHBIMU ¢ (DU3HKOU, H
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU HA TOCTIIKEHUSIX (PU3NICCKON HAYKH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mo (Gpusnke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTENbHBIA XapaKTep, YUWUTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00Yy4aromInXCs, CIIUCKA IKCIIEPUMEHTAITBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOTO SK3aMeHa 110 (PU3HKE.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Ou3ndeckue SBICHUSA: MEXAHHYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs M3MepeHui. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT nmpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHMs: HaOJIOJEHHE, ITOCTAaHOBKA HAay4YHOTO BOINPOCA, BBIABM)KEHHUE TIMIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe TUIoTe3, O0O0bsAcHeHue HabmogaemMoro spieHus. OmnucaHue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MpOLEAypa NPSIMbIX U3MEPEHHI aHAIOTOBBIM U LU(POBBIM

npudopom.

Jlabopamopnsie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.
N3mepenune 06bEMa KUAKOCTU U TBEPIOTO TENa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmeparypbl IHpH IOMOILIM JKUAKOCTHOTO TEpPMOMETpa U JaTyuKa
TEMIIepaTyphl.
6. IlpoBemenue wmccineqOBaHUS TO TPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA MIAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIe BHICOTA MyCKAa.

Pa3nes 2. [leppoHavyabHbIe CBeIeHUSI O CTPOEHHUH BelllecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxeHune yacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMS YacTUL[ C TEMIIEPaTypOM.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(KpucTayJuInyeckux) Tei. B3auMocBs3p Mexay CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX UM UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnne 6pOyHOBCKOTO JIBUYKEHUSI.

2. Habmopenue nudpdysun.

3. HaOmonenue sBieHM, OOBSCHSIIOMIMXCS MPUTSHDKEHUEM M OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnuvie pabomot u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmBITHI M0 0OHAPYKEHUIO ASHCTBHS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenasisi CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHHUH. Pacy€T myTH 1 BpeMeHH IBHKEHUSI.

SBnenne wmHepuMu. 3aKOH HMHepUuHU. B3aumonelcTBHE Ten Kak IpUYMHA H3MEHEHMS
CKOPOCTH JIBIKEHHS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

arONE



Cwia Kak XapakTepuCTHKa B3auMmojeiicTBusi Ten. Cuia ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ NOMOIIBI JWHAMOMeTpa. fIBieHHe TArOTeHHs W cuia Tsokecth. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cuna TpeHus. TpeHue CKOJbKEHHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue mMacc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopnue padomul u onvimol.
1. Ompenenenrie CKOpPOCTH PABHOMEPHOTO JABIXKEHUS (LIapUKa B HKHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajiee).
2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXEHHs Opycka WM IIapUKa MO HAaKJIOHHOU
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTE.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHU qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBnenus TBEPABIMU TeJIaMU, KUAKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue mMamuHbl. 3aBUCUMOCTbH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBiauueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OmnbiT Toppuyennu. M3mepeHue arMocdepHOro naBieHHUS. 3aBUCHUMOCTH
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckunii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOUIEH CHJIBI OT 00bEMa MOTrpY:KEHHOM 4YacTH Tena |

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEéMa MOTrpyXEHHOM B JKHUJIKOCTD
YacTH Tea.

2. OrmpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeENO, IMOTPYKEHHOE B
KUJKOCTb.
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3. TlpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TElo B
AKUIKOCTH, OT MAcChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYHMPOBAaHUE JIOJKH U OIpeneieHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuyeckas sHeprus. KuHetmueckas W noTeHUHalbHas sHeprus. I[lpeBpaienue
OJIHOT'O BUJIa MEXaHUYECKOW SHEPTUHU B IpYroil. 3aKOH COXPAaHEHHUS SHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenennie pa®OTBl CHUIBI TPEHHUS NPU PABHOMEPHOM JBIKEHUU TeNa IO

FOPU30HTAILHOM TOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pasMepbl aroMOB M MoJeKyJl. OnbITbl, NOATBEP)KIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpHH.

Mogenu TBEPAOrO, KHUJIKOTO U Ia3000pa3HOro COCTOSIHUN BelecTBa. Kpucramnnueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIDHO--KMHETUYECKOM Teopuu. (CmaunMBaHHWE M KalWULIPHBIE sBIEHUA. TeruioBoe
paciupeHue U cxxaTue.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMJKEHUS YaCTHII.
Buyrtpennsas osHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH »SHepruu: Tersionepenaya u
coBeplieHue padboThl. Bupl Teronepenaun: TeMmiIONpPOBOAHOCTh, KOHBEKIUS, U3ITYYECHHUE.

KonnyecTtBo TenmnoTel. YienpHass TEMIOEMKOCTh BellecTBa. TeriooOMeH U TemIoBOoe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBneHue M oTBeplieBaHHE KPUCTAJUIMUECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapeHue.
Kunenne. YnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

Braxxnocts Bo3myxa.

OHeprus ToIMBa. Y ieibHasi TENJI0Ta CTOPaHHUsL.

[Tpunuunsr pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEb.

3aKOH COXpaHEeHMsI U MPEBPALCHHS SHEPTUU B TEIUIOBBIX MpOIECcCaXx.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHYKEHUSI.

2. HaGmronenue nuddys3un.

3. HaOmonenue sBJIeHN CMaYMBaHUS U KaIMJUTIPHBIX SBJICHUN.

4. HabmioaeHue TenaoBOro pacIupeHus Tel.



M3meHeHue 1aBIeHU ra3a PH U3MEHEHHH 00bEMa U HArpeBaHUM UITH OXJIAXKICHUU.
[TpaBuiia u3MepeHus TeMIepaTypsbl.
Buae! renonepenaun.
OxuaxieHrue mpu COBEpIICHUH PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThI BHEITHUMHU CHIIAMH.
10 CpaBHeHuE TEII0EMKOCTEH pa3InYHbIX BEIIECTB.
11. Habmronenue KumeHus.
12. HaGnroieHre nocTOsTHCTBA TEMITEpaTyphbl P IJIaBJICHUU.
13. Mojenu TerIoBBIX IBUTATEIICH.
Jlabopamopnwvie pabomot u onvimeol.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOIO IIPUTSKEHUS.
OMnBITHI O BhIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITH 10 HAOIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEII.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbITH, AEMOHCTPHPYIOIIUE 3aBUCHUMOCTH JaBJICHHUS BO3AyXa OT €ro o0néma u
HArpeBaHUs WIHA OXJIaKICHHUSI.
6. IlpoBepka TrHUIMOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUlonepenadu U

paboThl BHEIIHUX CHIL

8. HccnenoBanue siBICHHS TETNIOOOMEHA MPU CMEIINBAHUY XOJIOJHON M TOPSTYEH BOMIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpPU TEIJIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Ompenenenuie yaeapHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHaApEHHUS.

12. Onpenenenrie OTHOCUTENBHON BIKHOCTH BO3yXa.

13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexktpuzanus Tena. J[Ba poja aleKTpUYeCKUX 3apsioB. B3zaumonelcTBue 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHIIBI B3aUMOJICHCTBHS 3apsDKEHHBIX T€JN OT BEJIMYMHBI
3apsI0B U PaCCTOSTHUSL MEXTy TEIaMH).

Onexrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHnun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu aieKTpudecKux 3apsioB. ODJIEMEHTApHBIA dIeKTpuueckui 3apsn. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukn
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
ONEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHE BelecTBa. 3akoH Owma Uil ydacTka LEMu.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH ANIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHma. Dnekrpuyeckue nenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJii U €ro 3Ha4eHue 1Sl )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE moJie
AIIEKTPUYECKOr0 TOKA. [I[puMEeHEHNE ANEKTPOMAarHuToB B TEXHUKE. /[efiCTBME MarHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IMOCTOSHHOrO Toka. lcnonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Onpitel  @apagess. SIBneHue snekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenuma.
OnextporeHeparop. CrocoObl MONYyYEHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.
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Hemoncmpayuu.

CoNoO~WNE

NNNNNRPRPRREPERRERRRRERE
A WNRPOOO~NOUOUIAAR WNEO

DJIeKTpHU3anus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/I0OB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHUKM TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIit pazps.

. U3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 3eKTpUYECKOro HaIpsKEHUSI BOJIbTMETPOM.

. Peocrar u mara3uH cCOnpOTHBIIEHUMN.

. B3aumopeiicTBue NOCTOSSHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3/I€IeHMsI T0JIFOCOB MAarHUTA.
. MopenupoBaHue MarHUTHBIX NOJIEW MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUsI HHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.

25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnwsie padbomot u onvimol.

ook wnE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITh! 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TeJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUSA IIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opxka u mpoBepka pabOThl IMEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepenne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MYIIETO Yepe3 pEe3UCTOP, OT CONIPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnpIThl, JI€EMOHCTPUPYIOUIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTUBIIECHUS
IIPOBOJHHUKA OT €ro JUIMHBI, IIJIOIIAAU IIOIEPEYHOT0 CEYEHHS U MaTepHalIa.

IIpoBepka mpaBuia CIIOXKEHUS HANPSIKEHUA IPU IOCIEI0BATEIBHOM COECIMHEHUU
JBYX PE€3UCTOPOB.

IIpoBepka npaBuiia sl CUIIbI TOKA MTPU NApAIIIEIIBHOM COEUHEHUN PE3UCTOPOB.
Onpenenenne paboOThI AIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOopP.

OrnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAaMIIOUKY, OT HANPSKEHUS
Ha HEW.

Omnpenenenne KIIJ[ narpesarens.

HccenenoBanue MarHUTHOTO B3aMOJENCTBHS MIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBETUHEHHU U
pa3JeIIeHNN.

HccenenoBanue NeUCTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPpaBJICHUs TOKA B KaTYIIKE.

N3yuenune neicTBUS MarHUTHOTO MOJISI HA IPOBOJIHHUK C TOKOM.



19. KoncrpyunpoBaHue u u3ydeHue paboThl JIEKTPOABUTaTEI.

20. Usmepenue KIIJI snekTpoaBUraTeIbHONW YCTAaHOBKH.

21. OnbITEl 1O HMCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHIYKIMU: HCCIICIOBAaHHE
W3MEHEHH 3HAUCHUS ¥ HANPaBICHUS HHIAYKIIHOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMepHOe mnpsMoiuHeHHoe aBuxkeHue. HepaBHomepHOe
npsiMOJIMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE TpsMOTHHEHHOE ABMKeHne. CBoOoaHOE nageHue. OmbIThI
[Nanunes.

PaBHOMEpHOE NIBIKEHUE MO OKpYKHOCTH. [lepron u wacrora obpamienus. JInHnelHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CyNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIBKEHHUS, CHJIa TPEHUs
MOKOS1, APYTHUE BUbI TPEHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
HEepErpy3KHu.

PaBHOBecue maTepuanbHON Touku. AOCONMOTHO TBEPOE Teo. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenue umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun TskecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u pabotel. [loTeHuuanpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIU.
[ToTenumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO IBUYKEHUS TeJla OTHOCUTEIIBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHE MyTeH U TPaeKTOPUH ABMXKEHMsI OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS TPSMOIMHEHHOTO JIBM)KECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHMS.

5. HalGmronenue nBuKeHMs Tea 10 OKPYKHOCTH.

6. HaOnromeHune MexaHMYECKHX SIBICHU, MPOUCXOIANINX B cUcTeMe oTcuéTa «Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOuHeTa PU3UKHU.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEI.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. Iepemaya uMmysIbCca MpH B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysbca Ipu aOCOIIOTHO YIIPYTrOM B3aWMOJICHCTBUH.

14. HabGmroneHrne peakTHBHOTO JBUKECHUS.

15. CoxpaHenue MeXaHUYECKON HEPTHH MTPU CBOOOTHOM a/ICHUH.

16. CoxpaHeHue MeXaHWIECKON SHEPTHH MIPH JBIKEHUH TEJa 0] ISHCTBUEM TPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.
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10.

11.

KoHcTpynpoBanue Tpakra uid pa3roHa U JaJbHEWIIEr0 PaBHOMEPHOIO ABM)KCHHUS
IIapPUKa MU TEJIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHsS OpycKa WM JIBM)KCHUS IIapuKa IO
HaKJIOHHOH IIJIOCKOCTH.

OmnpeneneHue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBXKCHHMU I10 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JBIKEHUH 0€3
HavyaJIbHON CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTH ITyTH OTHOCSTCS Kak psi HEYETHBIX YHCET, TO COOTBETCTBYIOILHUE
IMPOMECIKYTKHU BPEMCHU OUMHAKOBLI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHIIBI HOPMAJIbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenne KECTKOCTU PY>KUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PaBHOMEPHOM JBIKEHMM Teja IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYroCTH IpPHU HOABEME TIpy3a C HCIOJIb30BAaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHMIi: MepHoJ, 4acToTa,
aMmIMTyna. MaremMarud4ecKuid W NPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum npu
KOJIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexannieckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPIOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. [’ poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHMii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJ0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenuie 4acTOThl U IEpUOAA KOJIEOaHUN MAaTEMATUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHl U MeproJa KoiaeOaHUH NPy>KUHHOTO MasiTHUKA.

3. HccrnenoBanme 3aBUCMMOCTH TIEpHOa KoJeOaHWI TOJBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TepHoJa KOJeOaHWil Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOMIME 3aBHCUMOCTh TMepuoia KOJEOaHWH MPYKHHHOTO
MasiTHUKA OT MAacchl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcrionb30BaHUE 2JEKTPOMArHUTHBIX BOJIH AJII COTOBOM

CBsI3H.



OnexTpoMarHuTHas npupoza csera. CkopocTs cBeTa. BoaHOBbBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomol u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe siBICHHS.

JlyueBas monens cBera. Mcrounuku cBeta. lIpsiMoiiMHENHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nyweit B nuH3e. Omnrtuyeckas cucrema ¢oroanmnapara, MHUKPOCKONa u
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTpaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tosryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparoleii TuH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakeHUid ¢ TOMOIIBIO JINH3.

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogens riiasa.

11. Paznoxkenue 0enoro cBeTa B CIEKTP.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOT'O JIy4a OT YIiia MaJeHHUs.
2. HzydeHue xapakTepUCTHK H300paKeHUs TIpeIMETa B IIIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yTJia MPEJIOMIICHHS CBETOBOTO Jy4a OT yria MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOLEH INH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAONIOJAEHWU Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmnswiTel Pesepdopaa u mnanerapuas moaens atoma. Moaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mmopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpanieHus. l[lepuon
noJtypacnaaa aTOMHBIX sIJiep.

SnepHblie peakiy. 3aKOHbI COXPAaHEHHsI 3apsA0BOI0 M MacCOBOTO YHCEN. DHEPIUsl CBA3U
aToMHBIX sifep. CBsi3b maccel UM SHepruu. Peaknuu cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CoJIHIA U 3BE3L.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3TYYSHHS U TTOTIOUICHHUS.

2. CrHekTpsl pa3MYHBIX Ta30B.
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3. Cmekrp Bosopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3Ty4YEHUH.

6. Peructpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TpPEKOB: M3MEPEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepeHue paanoakTHBHOTO (QoOHA.

IoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH Il CUCTEMaTH3aluu |
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCET0 Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[lpy wW3yYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMATH3UPYIOTCS — BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrnedMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaINPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAyYHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBIIQICHUE YMECHHSIMHU OOBSICHATh (U3UYECKUE SBICHUS, IMPHUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIAIBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
YTO 00yYaroIUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3HUECKHUE SIBICHUS
B OKpY’KaroIlel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCTIOJIb30BaTh HAYYHBIE METO/bI MCCIEeIOBAaHUSA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYECHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUUM HA OCHOBE
3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX U3BECTHBIX BHJIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONIUE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3muecKoin
HayKU;

(] IEHHOCTHOE OTHOIIEHHE K JJOCTHXKEHUSIM POCCUHCKUX YUEHBIX--(H3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

] ocO3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX NIPUHIUIIOB B JEATEIIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCTIpUSITHE ICTETUYECKHX KadeCcTB (PM3MUYECKON HAYKU: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[] oco3HaHMe EHHOCTH (HM3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeNIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0NMOIyYHA:

[] oco3HaHHe IIEHHOCTH Oe3omacHoro obpasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;

[J chopMHpOBaHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKoro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

[] akTUBHOE y4acTH€ B pEIIeHUH MPAKTHUYECKHX 3a/ad (B paMKaX CeMbU, 00pa30BaTEIbHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalbHOM  HampaBJIEHHOCTH,
TpeOYIOMIKMX B TOM YHCIIC U (PU3NUECKUX 3HAHUIA;

[l mHTEpeC K MPAKTUYECKOMY U3YyUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PUUKOIA;

7) 3IKOI0THYECKOr0 BOCTIMTAHUSA

(] opueHTalusi Ha NpPUMEHEHHE (QU3UYECKUX 3HAHUHM JUIs peleHHs 3ajad B 00JIacTH
OKpY’KaIOIEeN Cpenbl, MNIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBUMN
JUISL OKPY>KalOIEe CpeJibl;

[ oco3HaHMe T100ABHOIO XapaKTepa KOJIOTHYECKUX MPo0IeM U MyTel UX pPeLIeHus;

8) aganTannu K M3MEHAIOMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPEABI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM IPH BBIOJHEHUU MCCIEAOBAaHUNH U IPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JPYTHX;

[ MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEIbHOCTD;

(1 morpeGHOCTH B (hOPMHUPOBAHUM HOBBIX 3HAHWUH, B TOM uucie (OPMYIHUPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

[ oco3Hanue ne(PUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

) mIaHUpOBaHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

[] cTpemiieHHWE aHaAJU3UpPOBaThb M BBIABIATH B3aUMOCBS3M TPUPOABI, OOIIecTBa U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHU;



e [] omeHKa CBOMX JCHCTBUM C YYETOM BIIMSAHMS HAa OKPYKAIOIIYIO CPENY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuatomierocsi Oyayr cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruyeckue 1ecTBUA:
® BBLISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIC IPU3HAKU O0BEKTOB (SIBJICHUH);
® YCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALUU, OCHOBAHUS s 00001IEeHUs U
CpaBHEHUS,
® BBLISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUs B paccMaTpuBaeMblX (haKkTax, JAHHBIX H
HAOIIOICHUSAX,, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSM;
® BBISIBIISITh  TTPUYMHHO--CJICJICTBEHHBIC CBSI3U TNPH HM3y4eHUH (U3HUYECKUX SBICHUA H
MPOIIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEeHUHN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKIX BEJTUUMH;
® CaMOCTOSITEIFHO BBIOMpATh CIOCOO penieHus ydeOHOU (hU3mueckoi 3amaun (CpaBHCHHE
HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOp HamOoliee TOIXOIAIMIET0 C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble ucciiegoBare/ibCKue AeCTBUSA:
® 1ICII0JIB30BAaTh BOMPOCHI KaK MUCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMUS;
® [IPOBOJUTH IO CAMOCTOSATEIHLHO COCTABJICHHOMY ILIaHY OMBIT, HECIOXKHBINA (pU3MUecKuii
9KCIIEPUMEHT, HEOOJIbIIOE HCcce0BaHne (PU3UUECKOTO SIBICHHUS,
® OILICHUBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(GOPMAIIUIO, TOJYYCHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;
® CaMOCTOSITENBHO (DOPMYITHPOBATH 000OIIEHHUS U BHIBOJIBI TIO PE3yNIbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, OTIBITA, UCCIICIOBAHNUS,
® IPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IMPOIIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Padora ¢ undpopmanmeii:
® IPUMEHATh PA3JIMYHBIE METOAbl, MHCTPYMEHTBHl U 3alpOChl MPHU TOUCKE U OTOOpe
nH(GOpPMaIIMK WIH JAaHHBIX ¢ Y4ETOM MPeAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATU3WPOBATh M HHTEPHPETUPOBATH WHOOPMAIUIO Pa3IUYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,
® CaMOCTOSITENIBHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHuss HHDoOpManuu u
WJUTIOCTPUPOBATh pEIIaeMble 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMi, WHOU
rpaduKol U UX KOMOMHAITUSMU.
KoMmyHnKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe 1eiiCTBHUS:
®B X0/€¢ OOCYXKIeHHs y4yeOHOTO Marepuaja, pe3yJbTaToB JabOpaTOpPHBIX padOT
MIPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYIECTBY 00CYK/IaeMOW TEMBI U BHICKA3bIBaTh HJICH,
HaIleJICHHBIE Ha pellieHUe 3a/1a4M U MOAJIep:KaHne OJaroKenaTeIbHOCTH OOIIeHNUS;
® COTMIOCTABJISATh CBOM CYXKACHUS C CYXKJICHHSIMH JPYTMX YyYaCTHHUKOB JIMAJIOTa,
00HapyXUBaTh pa3IUYKe U CXOJCTBO MO3UIIHII;
® BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MTUChbMEHHBIX TEKCTaX;
e MyOJIMYHO  TPEJCTABIATH  PE3YJNbTaThl  BBINOJIHEHHOTO  (DM3WYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TTIPOCKTA);



® IOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAILHON pabOThI IpH
PEIICHUH KOHKPETHON (hM3UYECKOM MPOOJIeMBI;

® IPUHUMATh LE€IM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBaTh JEHUCTBUS 10 €€
JOCTHXKCHHIO: PACIIPEACNISITh PO, 00CYKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBHINOJIHATH CBOK YacTh palOThl, JOCTUTas KaueCTBEHHOTO pe3yJjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

® OILICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMH MPOIYKT MO KPUTEPHUSAM, CAMOCTOSITEIIBHO
c(hopMyIUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHbIe YHUBEpPCcaJbHble YUeOHbIE 1elCTBUSA

Camoopranuszanus:

® BBISIBJISITH NPOOJIEMBI B )KU3HEHHBIX M yYEOHBIX CHUTYalUsAX, TPEOYIOIIUX Ul PEIICHUS
bu3nUecKux 3HAHUMH;

® OPHCHTHPOBATbCS B PA3IMYHBIX MOAXOJAaX TPHHATHS pEleHui (MHIUBHIyaIbHOE,
NPUHITHE PELICHUS B IPYNIIE, IPHHATHE PELICHUH TPYIIIOii);

® CAMOCTOSITEJIBHO COCTABIISITh QJITOPUTM peIIeHus (PU3MUECKOW 3aJaud WM IJIaHa
UCCIEOBAaHUA C Y4YETOM MMEIOIIUXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BApUAHThI PEIICHHIA;

e JiesiaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

® 1aBaTh aJ€KBATHYIO OIICHKY CUTYallUU M NpeAJiaraTh IiaH e€ N3MeHEHMS,;

© O0BSICHATH NMPUYHMHBI JOCTHKCHUS (HEAOCTHIKEHHSI) PE3YJIbTATOB JIESATEIBHOCTH, aBaTh
OLICHKY IIPHOOPETEHHOMY OIBITY;

® BHOCUTh KOPPEKTUBBHI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBINMOJHEHHUS (HU3NIECKOTO
UCCJIEOBAaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIINXCS
CUTYaIllii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHHUBATh COOTBETCTBHE PE3Y/IbTaTa LIEIH U YCIOBUSM;

® CTaBUTH ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CHOpa WM TUCKYCCHUH Ha HAYYHYIO
TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY APYrOro;

e [IPU3HABATH CBOE TpPaBO HA OMMOKY NpH pPEHIeHHH (GU3NYECKHX 3amad WM B
YTBEP)KICHHUSIX Ha HAYYHBIE TEMBI M TAKOE XKe MPaBo JAPYTroro.

IMPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl HA 0A30BOM YpPOBHE IOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

® [ICTIOJIb30BATh  TMOHATHS: (U3NYECKUE ¢ XUMHUYECKHe SIBICHHUSA, HaOI0IeHue,
HKCMIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHUIIBI (PU3MUECKUX BEIMYMH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHMSI BelecTBa (TBEPIOE, JKHIKOE, ra3000pa3HOe), MEXAaHMYECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE),  TpaeKTopHs,
paBHOJCHCTBYOIAas cwia, jaedopmanus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
cooOIarmecs cocy bl

e paznuuath sBiIeHUs (IudPy3us, TETUIOBOE ABMIKEHHWE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBIDKEHUE, MHEPIIMs, B3aMMOJCHCTBHE Tel, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOW OCHIO BpallCHHs, Tiepeqaada JaBJICHUS TBEPIBIMU
TeJTaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHoe JaBiIeHHe, IIaBaHue Tell, PEeBpaIleHus
MEXaHHYECKOM SHEPTHH) 110 OIMMCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OITBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;



® pPacro3HaBaTh MPOSIBIICHUE M3YyYEHHBIX (PU3NYCCKUX SBICHUN B OKPYXKAIOIIEM MHUpE, B
TOM 4ucie (pU3MYEeCKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABMKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOJIE, NECHCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHHUKE, BJIMSHHUE aTMOC(EpPHOTO AaBIIEHUS HA XUBOM OpraHusM, IjIaBaHUE phbIO,
pBIYary B TEJE YeJIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBJICHHIA;

® OITUCHIBATh M3YYCHHBIC CBOWCTBA TeNl M (PU3WYCCKUE SBIICHUS, MCIONB3YysS (PU3UUEeCKue
BEIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYrOCTH, CHJa TSKECTH, BEC Tejla, CUJla TPEHUs, [aBJICHUE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBITAIKMBAIOLIAs CWJIa, MEXaHM4yeckas palora,
MOII[HOCTb, IIJICUO CHJIBI, MOMEHT CHJIbl, KO3(QGUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKAsT M TMOTCHIMAIbHAS 3HEPrusi), IPU OMHUCAHUM MPABUIHHO
TPAKTOBAaTh (PU3NYECKUI1 CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
($U3NUECKUX BEIWYMH, HAXOIUTHh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpaduKU H3YYCHHBIX 3aBUCHUMOCTEH
(bU3HUYECKUX BEINYHH,

® XapaKTepU30BaTh CBOWMCTBA Tell, (U3UUYECKUE SIBICHUS U TPOLECCHI, UCIIONb3Yys MpaBUiia
CIIOEHHsI CHIT (BJIONIb OJIHOM mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akon Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30JI0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOW >HEpPruM, MpU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHUUYECKOE BBIPAKEHHUE;

© 00BACHATH (PU3NYECKUE SBICHUS, MPOIIECCHI U CBOMCTBA Tell, B TOM YHCIIC U B KOHTEKCTE
CUTyalluil  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIIBIATH  [PUUYUHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JOTMYECKUX IIAroB ¢ OMOPOM Ha
1-2 wu3yyeHHBIX CBOiicTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

epemath pacu€THble 3a7aud B 1—2 [EHCTBUS, WCIONB3Yysd 3aKOHbI U (OPMYIIBI,
CBs3bIBalONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJayu
3alUCBHIBaTh KPaTKOE YCJOBHUE, IMOJCTABIATh (PU3HMYECKHE BEIMYMHBI B (OPMYJIBI U
MPOBOAMUTH PAcU&Thl, HAXOTUTHh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIC I PEIICHUs
3a/1a4, OL[CHUBATh PEATMCTUYHOCTh MOJy4YeHHONW (PU3NUECKON BEIUYNHBI,

® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIN (PUINIECKUX METOJIOB,
B OIMCAaHUU HCCJIECNOBAHUS BBIACIATH MPOBEPSIEMOE MPEANONIOKEHHE (TUMIOTE3Y),
paznuyuaTh ¥ MHTEPIPETUPOBATH MOJYYCHHBIA PE3yJIbTAaT, HAXOJUTh OMIMOKU B XOJE
OTBITA, JE€JIaTh BBIBOJIBI 110 €r0 PE3yibTaTaMm;

® IPOBOAUTH OMBITHI MO HAOMIOJCHUIO (PU3WYECKUX SIBJICHUN WM (PU3UUECKUX CBOMNCTB
Ten: (opMyIMpOBaTH MPOBEPSEMbIE MPEANOIOKEHHUS, COOUpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHHUS, 3aMUCHIBATh XO/I OMbITA U (POPMYITHPOBATH BHIBOIBL;

® BLITIOJTHATh MPSMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHH, MAacChl Tena, o0béMa, CUIIbI U
TEMIEPATypbl C UCMOJIH30BAHUEM AHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;

® IPOBOJUTH KCCIEAOBAHNE 3aBHUCUMOCTH OJHOU (DM3MYECKON BEIMYWHBI OT JIPYrou ¢
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCHMOCTH IMYTH PAaBHOMEPHO JBHKYIIETOCS
TeJa OT BPEMEHM JBWKEHUS TEJa, CUIIBI TPEHUS CKOJBXKEHUs OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tel ¥ HE3aBHUCHUMOCTH CHWJIBI TPEHHs OT IUIONIAU
COTIPUKOCHOBEHUS TEJI, CHJIBI YIIPYTOCTH OT YIJWHEHHUS TPYKWHBI, BHITAJTKHBAIOMIEH
CHWIBI OT O0BEMa MOTPYKEHHOW 4YacCTH Tela W OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUYM TJaBaHUS TeN, YCIOBUW pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
MJIAHUPOBAHUHM y4eOHOTO WCCIIEIOBAHUS, COOMPAaTh YCTAaHOBKY W  BBINOJHATH



U3MEpEHUs, CIeAysl MPEeIIoKEHHOMY TUIaHy, (DUKCHpPOBATh PE3YNbTAThl MOTYYCHHOMN
3aBUCUMOCTH (DU3MYECKHX BEJIWYMH B BUAE MNPEIJIOKEHHBIX TaOIUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMUS;

® [IPOBOJUTH KOCBEHHBbIE U3MEpEHUs (U3MYECKUX BEJIWYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, Cujla TPEHUSI CKOJIbKEHHUs, JaBJIEHHE BO3/ayXa,
BBITAJIKMBAIONIAsl CHJIA, JEWUCTBYIOIIAasg Ha MOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYs MPEIJIOKECHHON
MHCTPYKIUU: TP BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTANILHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOU BEJIMUUHBIL;

ecoOMIOaTh MpaBWiIa TEXHUKU Oe3omacHoCTH Tpu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

® yKa3plBaTh TMPUHIUIIBI JCHCTBHS MPUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, phlYyar, MOJBHKHBIN H
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIIMITBI JCHCTBUS U3YUYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB
C OMOpOo¥ Ha WX OmucaHus (B TOM YMCIIE: MOIIIMITHUKUA, YCTPOHUCTBO BOIOMPOBOJA,
TUIPABIMYECKU TPecc, MaHOMETP, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp),
UCTIONIB3YS 3HAHUS O CBOMCTBAX (PU3MYCCKUX SIBICHUN M HEOOXOIUMBbIC (DU3MUCCKHE
3aKOHBI U 3aKOHOMEPHOCTH;

S IPUBOJUTH TPUMEPHl  (HAXOMUTh HWH(MOPMAIMIO O TpPHUMEpax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (M3MYSCKUX 3HAHWA B TTOBCEJIHECBHOW JKM3HHM JUIS OOCCIICUCHUS
0e30macHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHCHHS 370pPOBbS M COONIOJACHHUS HOPM D3KOJOTHYECKOTO TIOBEICHUS B
OKpY’Karolllen cpee;

® OCYIIECTBIIATh OTOOP HUCTOYHMKOB WHpopManuu B VHTEpHETE B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM U TTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISITH HH(POPMAIIUIO, KOTOPAsl SBISETCS MIPOTUBOPEUNBOMA
WJITM MOKET OBITh HEJIOCTOBEPHOM;

® [ICII0JIB30BATh MPH BBHINOJHEHUN YYEOHBIX 3aJaHU HayuHO--TIONYJSPHYIO JTUTEpaTypy
(buU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIAJCTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus WHOpMauu u3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

® cOo3/1aBaTh COOCTBEHHBIC KpaTKUE MUChMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HMCTOYHUKOB MHPOpPMAINK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MYOIUYHO AeNaTh
KpaTKue COOOIIEHUs O pe3yJbTaTax MPOEKTOB WK yUY€OHBIX HCCIIEIOBAHUM, TIPH ATOM
rPaMOTHO WCIIONIb30BaTh W3YYCHHBI TOHATUHHBIA ammapar Kypca (QHU3UKH,
COTIPOBOXATh BBICTYIIJICHUE TTPE3EHTALIUEH;

®[IpU BBLITIOJTHEHUH Y4YEOHBIX MPOEKTOB U HCCIEIOBAHHUM pacrpenessTh 00I3aHHOCTH B
TpyIIe B COOTBETCTBUHM C IMOCTABICHHBIMU 3a/1a4aMU, CIEIUTh 32 BBIINIOJIHEHUEM IJIaHa
JEWCTBUM, aeKBATHO OILIEHUBATh COOCTBEHHBIM BKJIaJ B JESITEIBHOCTH TPYIIIIHI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyuenus B 8 kJjacce mpeiMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIINXCS YMEHUI:

® ICTIONIF30BAaTh TOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBIKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUYECKHE W aMopdHBIE Tena,
HACBIIIICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHSIS
SHEprus, TeIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUUYECKUIN 3apsijl, SIEKTPUIECKOE
1oJie, TPOBOJHUKH W JUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUH TOK, MarHUTHOE
noie;



epa3nuyarh SABJIEHUS (TEIUIOBOE pacIIMpPEHHE M CXaThe, TeIUIoNepenada, TEIUIOBOE
paBHOBECHE, CMadyMBaHMUE, KANWUIAPHbIE SBJICHUS, WUCHApeHHe, KOHJEHCcaIus,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepenada
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYy4YEHHE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3apsA0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBHE
MarHuTOB, ACWCTBUE MAarHUTHOIO I0JI1 HA MPOBOAHHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLMS) II0 ONMCAHUI0O UX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSBICHUE WM3YUYEHHBIX (DU3MYECKHUX SIBICHHH B OKpYXAlOIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBJICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KallWUISIPHBbIE ABJICHUS B IPUPOAE, KPUCTALIBI B npupoze, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SBIEHUS B aTMocepe, 9UIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel(d MOJIICOB, pOJib MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CHUSIHME, IIPU 3TOM IE€PEBOAUTH MPAKTUUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel U (U3NYECKHUE SIBICHUS, UCHOJb3Yysd (U3NYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJICHUS, YJEJIbHAs TEIUIoTa
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQHUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsijl, CHUJa TOKa, OJIJIEKTPUYECKOE HAaINpsDKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
YI€JIbHOE COIIPOTHUBIICHHE BEIECTBA, pa0d0Ta U MOILIHOCTb 3JIEKTPUYECKOIO TOKA), IPH
ONKCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKHIA CMBICH HCHOJIb3YEMbIX BEJIWYMH,
0003HaueHHSI ¥ €IUHHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (DU3MYECKHUX BEINYHH;

® XapaKTepu3oBaTh CBOWCTBA TeJ, (U3MUECKUE SBJIEHUS U TPOLECCHl, HUCHOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
NPUHLMIT CYNEPHO3UIMHU TMosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa s ydacTka nenu, 3akoH J[xoyns—JleHna, 3akoH COXpaHEHHs
SHEpPruM, MpPH 3TOM JaBaTh CJIOBECHYI (OPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

© 00BACHATH (PU3MUECKHE MTPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBSI3H,
CTpOUTh OOBsiICHEHHE U3 |—2 JOrMYecKuX MHIaroB ¢ OMopoil Ha 1-2 H3y4eHHBIX
CBOICTBa (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacuéTHbIE 3aJauyd B 2—3 JEWCTBUS, HCIOJNB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIMe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJIs €€ PelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh Npo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIH (PU3NIECKUX METOJIOB,
UCIIONIb3YSl OINHCAHUE HCCIECOBAHMS, BBIACIATH IPOBEPSAEMOE MPEAIIONIOKEHHE,
OLICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1€1aTh BHIBOJIBI;

® [IPOBOJIUTH OIBITHI 110 HAOIIOICHUIO (PU3UUECKUX SBJICHUN WM (PU3HYECKHX CBOWCTB Tel
(KanWUIApHBIE  SBJICHMSA, 3aBUCHUMOCTb JaBICHHMS BO3AyXa OT ero o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOIIEcca OCTHIBAHUS U HarPEBAHUS MPU U3ITYYEHUU OT LIBETa
U3Iydaoume (moryomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIAKOCTH W IUIOMIAA €€ TOBEpXHOCTH, DIEKTpHU3alus Tel U



B3aMMO/ICHCTBHUE 3JIEKTPUUECKUX 3apsI0B, B3aMMOJACUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX 10JIEH OCTOSHHBIX MarHUTOB, AEWCTBUSI MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIIS
IOCTOSIHHOTO TOKa): (hopMynupoBaTh IpoOBepsieMble IPEANOJIOKEHHUs, cOoOUupaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO O00OpYZOBaHMs, ONUCHIBATH XOA OIBITa U
(GopMyIHpOBaTh BHIBOBI;

® BHITMIOJIHATH TPSIMBIE U3MEPEHHUsS] TEeMIIEpaTyphbl, OTHOCHUTEIHHON BIAKHOCTH BO3IYXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHMEM aHAJIOIOBBIX NPHOOPOB U JATUMKOB
(¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl M3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTh HCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DPU3NYECKON BEIUYMHBI OT APYrou ¢
UCIIOJIb30BAaHUEM TIPSMBIX W3MEPEHUH (3aBUCHMOCTb COMPOTHUBICHUS MPOBOJHHUKA OT
€ro JJIMHBI, IJIOLaJN MONEePEYHOro CEeUEHHUsI M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
NPOBOJHHKA, CUJIBI TOKA, HAYILETO Yepe3 MPOBOJHHK, OT HANPSKEHUS Ha MPOBOIHUKE,
UCCJICIOBAaHUE I10CIIEI0BATEIbHOIO U IAapaJlJIebHOTO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHKUE, COOMPATh YCTAHOBKY W BBITIOJHITH U3MEPEHUS, CIIEHys
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaHKOB, AETATh BBIBOAKI 110 pPE3yJbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIUYMH (ylelbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

ecoOMIOIaTh TpaBUJIa TEXHUKH O€30macHOCTH Tmpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHKEM;

® XapaKTepU30BaTh MPUHILHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpPOM Ha MX ONuCaHMsA (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TMTPOMETP,
napoBast TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK SICKTPHUUECKOW HSHEPIuH,
AJIEKTPOOCBETUTENbHBIE NPUOOPBI, HAarpeBaTeNIbHBIE AJIEKTPOIPUOOPH (TpUMEpHI),
DIIEKTPUUYECKUE TPEIOXPAHUTEIH, SJICKTPOMATHHUT, SJIEKTPOJBUTATENb ITOCTOSHHOTO
TOKa), WCMONb3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SABICHUH M HEOOXOAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOHCTBA M HW3MEPUTENbHbIE NPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUTaTeNlb BHYTPEHHETO CTOpPAHHS, DJIEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUYECKHUX IIeNel ¢ MOCie0BaTeNIbHBIM U MapajulelbHbBIM COeTMHEHUEM
AIIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 2JIEMEHTOB AJIEKTPUUECKUX LENeil;

®[IPUBOAMTH MpPHUMEPHl (HAXOAUTh MH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOrO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEJIHEBHOW KM3HM AN OOecredeHus
0e30macHOCTH TpHU OOpalieHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollleu cpese;

® OCYILIECTBIIATh MOUCK MH(popMauu (usnyeckoro cogepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHUA M MyTEM CpPaBHEHHUS JIOTIONHUTENBHBIX HWCTOYHHKOB BBIJIEISTH
UH(POPMALINIO, KOTOpast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® ICTIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetn HHTepHer,
BJIAJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHBIE NHUCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, o00o0Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE



nyONIMYHO  TPEJCTaBISITH  PE3YlAbTaThl  MPOEKTHOH WM  HCCIEeNOBATENIbCKOU
JIEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3YYECHHBIM MOHATUIHBIA anmapar
Kypca (pHU3MKH, COMPOBOXIATh BBHICTYINICHHE MTPE3CHTAIHCH;

®IIpU BBHINOJHEHUH YYEOHBIX TMPOEKTOB U HUCCIEIOBAaHUM (U3UYECKUX IPOIECCOB
pacripenenaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 33JauaMH,
CIEIUTh 3a BBIIOJIHEHHEM IUIAHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

® IICIIOJb30BaTh IIOHATHA: CUCTEMa OTCY€Ta, MaTepuaibHas TO4YKa, TPAEKTOPUs,
OTHOCHUTEJIBHOCTh MEXaHHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, MiacTHUecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpEerpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKne KoiledaHWsi W  BOJHBI, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHWS W ToOrjiolleHus, anbda-, Oera- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIeTHUKA;

e pa3nuyaTh SIBJICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHHOE [BUYKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABMKEHHE, CBOOOTHOE Ma/IEHUE TeJl, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIB)KCHMUE,
Kose0aTeNbHOE JIBIDKEHHUE (3aTyXawllue M BBIHYKIEHHBbIE KOyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTPa)KEHUE U MPEJTOMIICHHE CBETA, [IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJIbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3JIy4eHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (pr3HYecKoe SIBICHUE;

® pacrio3HaBaTh IMPOSBIICEHUE U3YYEHHBIX (PU3MUECKUX SIBICHHUH B OKpY’KarolleM Mupe (B
TOM 4Hcie (U3HUECKUE SBJICHUS B NPUPOJIE: NMPUIMBHI U OTIUBBI, IBH)KEHUE IUIAHET
ConHeYHOU CHCTEMBI, PEAKTUBHOE JBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILYHaMH, 3XO0, I[BE€Ta TEll,
ONTUYECKHE  SBJICHUS B  INpHUpOJAE, OHOJOrHMYecKoe  JeWCTBUE  BHJIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTHBHOE H3JIy4e€HHE NPUPOAHBIX MUHEPAIOB,
JefCTBUE paiMOaKTUBHBIX M3IYyYEHUH Ha OpraHU3M 4eJOoBeKa), IpU 3TOM MEPEBOIUTh
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

® ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBJICHUS, UCIONb3Yys (PU3NUYECKHe
BEJIMUMHBI (CpPeqHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABM)KCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tea, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPTUs Teja, MOJAHITOIO
HaJl TOBEPXHOCTBIO 3EMJIM, MIOTEHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKAS
SHEeprus, MOoJIHAs MeXaHW4YecKas SHEeprus, Mepuoj M 4YacToTa KojeOaHWH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBE€TA, I10KA3aTelb MPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NPABUIBHO TPAKTOBaTh (PU3MUECKHI CMBICI HCHOIb3YEMBIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAOIIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTHh
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;



® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U MPOILECCHI, UCTONB3YS 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLINAII OTHOCUTENBbHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHHUS 3apsJ0BOTO U
MaccoBOI'O YHMCEJ MpU SAEPHBIX pPEaKUUsIX, IpU 3TOM JaBaTh CJIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHUE;

© O0BSCHATH (PU3UYECKHE IPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYUHHO--CIIEICTBEHHBIE CBSI3H,
CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYCHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/a4il (OMUPAOIIMECcs HA CUCTeMY U3 2—3 ypaBHEHUM), HCIONb3Ys
3aKOHbI U (DOpPMyIbI, CBs3bIBAlOINE (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHalIM3a
yCIOBUSL 3a/ladyd 3allMChiBaThb KPaTKOE YCJIOBME, BBIABIATh HEAOCTAIOLIME WU
n30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOIUMBIC JUIS PEIICHUS,
IPOBOAMTH PAcUéThl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAYECHUS
bu3nYeCcKOil BETUYMHBL;

® pacro3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEIINUTh MPHU MOMOIIU (PU3NYECKUX METO/IOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEJOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAINONIOKEHHE,
OLICHMBATh IMPABWJIBHOCTH TMOPSIKA IPOBEIEHUS HCCIEAOBAHUS, MeNaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUIN U ONIBITOB;

 [IPOBOJIUTH OIBITHI M0 HAOTIOACHUIO (PU3UYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(u3yueHne BTOpPOTro 3aKkoHa HBIOTOHA, 3aKOHA COXpaHEHHs SHEPrUH, 3aBHUCHUMOCTH
nepuoja KojgebaHui MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBHCHUMOCTh OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUM, MPSIMOIUHENHHOE pacpOCTpaHEHUE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBONCTB HU300pa)KeHHsl MpeAMeTa B coOMparouieil IuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 060PYA0BaHMs, ONUCHIBATH X0 ONbITA U
€ro pe3yibTarThbl, POPMYIUPOBATH BHIBOIBI;

® [IPOBOJIUTH TPH HEOOXOAMMOCTU CEpUI0 NPSAMBIX HM3MEpPEHMH, OmIpenensis cpeaHee
3HaYeHHe u3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsHHUEe COOUpAIOLIel JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

® [IPOBOJIUTh HCCIIEIOBAaHME 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
IOpSIMBIX M3MEPEHUN (3aBUCHUMOCTh IIyTM OT BpPEMEHM IIPH PaBHOYCKOPEHHOM
JIBUKEHUM 0€3 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHUM MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus1): MJIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSITENBLHO
coOupaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yiabTaTbl IOJYYEHHOW 3aBHCUMOCTH
¢u3NYeCKUX BETUYMH B BUJAE TaOMUI U rpaduKOB, JIe1aTh BBIBOJBI MO pe3yJbTaTamM
WCCIIEIOBAHMSI;

® [IPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3NYECKUX BEIMYMUH (CpPEeAHssl CKOPOCTh H
YCKOpEHHUE Teja MU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOIO MaeHMUs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, YacToTa M TMepHOoA KojeOaHMH MaTeMaTHYecKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYEeCKass CHJIa COOHMparomeld JIMH3bI, pPAaJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHSATH
U3MEpEHUS, CIeNys NMPEMIOKEHHON MHCTPYKLIMH, BBIUMCIISITh 3HAUEHUE BEJINYUHBI U
AQHAIM3UPOBATh IIOJYYEHHBIE pe3ylbTaThl C Y4YETOM 3aJaHHOW MOTPEHIHOCTH
U3MEPEHHUI;



ecoOM0IaTh TpaBUJa TEXHUKH O€30MacHOCTH Tpu paboTe ¢  J1abopaTOpHBIM
obopyoBaHUEM;

® pa3IM4yaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIEIICH: MaTepHalibHas TOUKa,
aOCONIOTHO TBEPAOE TEJIO, TOYEUHBIM MCTOYHMK CBETa, Jyd, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO Spa;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OmOpoH Ha HX omnMcaHus (B TOM 4MCIE: CHUIOMETP, NAaTUMKU IOJIOKEHUS,
pacCTOAHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), Hcronb3ysd 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® 1ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHICHUH y4eOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMbI JJIS MOCTPOCHMS M300paXKeHUN B IJIOCKOM
3epKajie U coouparoiei JIuH3e;

®[IPUBOAUTH IpHUMEpbl (HAXOOUTh MH(OpPMALMIO O MpUMepax) MHPAKTUYECKOIO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0€30MacHOCTH NIpU OOpalleHMH ¢ HpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYKarolleH cpese;

® OCYILECTBJIATh MOUCK HH(popManuu (uznyeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAaXOJUTh IIYTH OIpeAeiIeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

® [ICII0JIB30BATh IIPU BBINOJIHEHUN YYEOHBIX 3aJaHUM HAay4dHO--TIONYJSIPHYIO JIUTEpaTypy
(GU3MUECKOro Ccojep)KaHus, CIpaBOYHble MaTepHuaibl, pecypcbl cetu HHrepHer,
BJIAJETh MpUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGOpMALUU M3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbIE COOOIIEHNs Ha OCHOBE MH(OpMAIK U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPENCTaBIATh
pe3yJIbTaThl MPOEKTHOM WIIM MCCIIEN0BATENIBCKON IEATEIbHOCTH, TP 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne KoaudecTBO 9acoB
JJIeKTPOHHbIE
I HaumeHnoBaHue pa3aesioB U (mudpossbie)
/ TeM MPOrpaMmbl Beer KOHT%O‘M’H HpaK;“quK o0pa3oBaTejibHbIE
. 0 ble padoThI ue padoThl pecypebi
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEr0 MH
1 bu6mmorexa [IOK
1' ®dusnka - HayKa O PUPOJIC 2 https://m.edsoo.ru/7f4
16194
1 bu6mmoreka [IOK
2' dusnyeckre BeINYNHBI 2 1 https://m.edsoo.ru/7f4
16194
1 EcrecTBeHHOHAYYHBIH METO bubmmorexa LOK
3' O3HAHA i 8 2 1 https://m.edsoo.ru/7f4
03 16194
Hroro o pasneny 6
Pa3nes 2. [lepBoHayaibHbIE CBeICHUS] O CTPOEHHH BellleCTBa
) bu6mmorexa [IOK
1' CrtpoeHue BeniecTBa 1 https://m.edsoo.ru/7f4
16194
2 JIBr>KeHre 1 B3aUMOJICHCTBUE bubmmorexa [TOK
2' ACTHL B Ba a 2 1 https://m.edsoo.ru/7f4
CTHILBEIeC 16194
2 ArperaTtHble COCTOSIHHUS bubmmorexa LIOK
3' 5 p Ba 2 https://m.edsoo.ru/7f4
etec 16194
Wroro no pazueny 5

Paznen 3. /IBu:xeHue 1 B3auMo/ieilicTBHE TeJl

3. ‘ MexaHH4ecKOoe OBIKEHIE

I

bu6mmoreka [JOK
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1 https://m.edsoo.ru/7f4
16194

3 bubmuorexa [JOK

2' Wuepius, Macca, INIOTHOCTD 4 https://m.edsoo.ru/7f4
16194

3 bubmuoreka [JOK

3' Cuna. Buge! cun 14 https://m.edsoo.ru/7f4
16194

Wroro no pazueny 21

Pasnen 4. /laBjeHue TBEPABIX TeJl, KUAKOCTEH M Ta30B

4 Hasnenue. [lepenaua bubnuorexa [JOK
1' JaBIICHUS TBEPABIMU TEIAMH, 3 https://m.edsoo.ru/7f4
JKUIKOCTSIMH U ra3aMu 16194
4 bu6mmoreka [IOK
2' JlaBiieHue KUIKOCTH 5 https://m.edsoo.ru/7f4
16194
4 bu6mmorexa [IOK
3' AT™mocdepHoe naBieHue 6 https://m.edsoo.ru/7f4
16194
4 JlelicTBue ®UIKOCTH U Ta3a HA bubmmorexa [TOK
4' N & 7 https://m.edsoo.ru/7f4
MOrPYXEHHOE B HUX TEJIO 16194
Wroro no pazneny 21

Pa3pnen S. PaGoTra u1 MOIHOCTB. JHEprus

5 bu6mmorexa [{OK

1' Pabora 1 MOIIIHOCTH 3 https://m.edsoo.ru/7f4
16194

5 bu6mmorexa [{OK

2' ITpocTbie MeXaHU3MBbI 5 https://m.edsoo.ru/7f4
16194

5. MexaHnyeckasi SHepTrus 4 bu6mmoreka [JOK
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https://m.edsoo.ru/7f4
16194

Wroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

Ne KoauyecTBo 4acoB
DJIEKTPOHHBIE
I HaumeHoBaHue pa3ieioB (undposbie)
/ U TeM MPOrpamMMmbl Bcero KOHTpﬁO‘m’H Hpalc;nqeuc o0pa3oBaTejibHbIE
. bie padoThI ue padoThl pecypeb
Pa3pgen 1. TensioBbIe sIBJICHUS
1 CtpoeHue u cBoiicTBa bubmorexa LIOK
1' P 7 https://m.edsoo.ru/7f41
BEIIECTBA
8lce
1 bubmuorexa [JOK
2' TeroBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/7f41
8lce
Htoro no pazneny 28
Pa3nes 2. DieKTpuYecKHe H MATHUTHBIE SIBJICHHUS
2 DNEeKTpUUYECKHE 3apsibl. bubnmnoreka [JOK
1' 3apsuKeHHBIE Tela U UX 7 1 https://m.edsoo.ru/7f41
B3aUMOJICIICTBUE 8lce
2 [TocTosHHBIM bubmorexa LIOK
2' . 20 1 7 https://m.edsoo.ru/7f41
ANMEKTPUICCKUH TOK
8lce
) bu6nuoreka [IOK
3' MaruuTHbIE SIBIIEHUS 6 1 1.5 https://m.edsoo.ru/7f41
8lce
2 DneKTpOMarHuTHas bubmorexa LIOK
4' - p o 4 https://m.edsoo.ru/7f41
A 8lce
Htoro no paszneny 37
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOTPAMME '
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9 KJIACC

Ne KoanuyecTBo yacos JeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
;I U TeM MPOrpamMMmbl Bcero KonTpoisn IpaxTHiecK o0pa3oBaTejibHbIE
. ble paboThI He padboThl pecypeb
Pa3zgen 1. Mexann4deckue siBJICHUSA
1 MexaHn4eCKOe JBHKCHUE bubmorexa LIOK
' 10 1 https://m.edsoo.ru/7f41
1 U CIIOCOOBI €T0 OMUCAHUS 2426
1 bubmuorexa [JOK
2' BzaumopeiicTeue tea 20 1 3 https://m.edsoo.ru/7f41
ad4ab
1 bubmuorexa [JOK
3' 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41
adab
Hroro no paszneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJHbI
5 bu6nunoreka [IOK
1' Mexanuueckne KoueOaHus 7 3 https://m.edsoo.ru/7f41
adab
2 MexaHU4YeCKHEe BOJTHBI bubmmorexa LIOK
' ' 8 1 3 https://m.edsoo.ru/7f41
2 3ByK adab
Htoro no paszneny 15

Pa3nen 3. DieKTpOMArHNTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI

3. DNEeKTPOMarHuTHOE MOJIE U Bubmorexa IIOK
1 6 2 https://m.edsoo.ru/7f41
3HeKTpOMaFHI/ITHI)Ie BOJIHBI
a4ab
HToro no pazneny 6
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Pa3gen 4. CBeToBbIe fIBJICHUSA

4 3aKOHBI PaCIPOCTPAHCHHUS bubmmorexa LIOK
' 6 2 https://m.edsoo.ru/7f41
1 CBeTa
adab
4, JIMH3BI U ONITHYECKHUE bubmmorexa LIOK
9 HDHOODLL 6 3 https://m.edsoo.ru/7f41
puoop adab
4. Paznoxxenue 6emaoro ceeta bubnnorexa LIOK
3 B clleK 3 2 https://m.edsoo.ru/7f41
P adab
Htoro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
5 Ucnyckanue u bubnuoreka [JOK
1' IIOTJIONICHHE CBETA 4 1 https://m.edsoo.ru/7f41
aTOMOM a4ab
5 bu6nuoreka [IOK
2' CTtpoeHre aTOMHOTO sipa 6 1 https://m.edsoo.ru/7f41
adab
5 bu6nunoreka [IOK
3' SnepHble peakiuu 7 1 https://m.edsoo.ru/7f41
adab
Hroro no paszneny 17
Pa3nes 6. lloBTOpUTEIbHO-0000 1AM MOAYJIb
5 [ToBTOpeHMe U 06001IeHNE bubnmoreka [JOK
1' CoJiep KaHus Kypca 9 2 https://m.edsoo.ru/7f41
¢u3uku 3a 7-9 kiace a4ab
Wtoro no pazneny 9
OBIIEE KOJIMYECTBO 102 97

YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






